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Background

Research Questions

• Tallgrass prairie once covered greater than 80% of Iowa land, but
widespread industrialization and land conversion have resulted in less
than 0.1% of our native prairie remaining. [1]
• The Conservation Reserve Program (CRP) is a voluntary program
administered by the United States Department of Agriculture’s Farm
Service Agency (FSA). Landowners convert agricultural land to restored
prairie. These prairies are valuable because it controls soil erosion,
develops wildlife habitat, and improves water quality. [2]
• The CP-25 program emphasizes the restoration of rare and declining
native plants and wildlife species. Participants of this program are
contracted for 10-15 years, with a goal of increasing the diversity of
native plant communities. However, no formal methods to evaluate CP25 site quality exist. The CP-42 program emphasizes native habitat
development for pollinators including bees, butterflies, and bats. These
species are important to our agricultural systems. [3]
• Habitat loss, climate change, and increases in herbicide have contributed
to a drastic loss in the monarch butterfly population. Monarch butterflies
require milkweed (Asclepias species) to lay eggs on and provide food for
larvae. Adults contribute to important pollination of a wide range of
wildflowers. The decline of the monarch is a signal of the stress that all
pollinators are confronting. [4]

• How does milkweed density compare
between CP-25 and CP-42?
• Is there a difference in nectar plant
frequencies by flowering time?
• How do nectar plant frequencies
compare between CP-25 and CP-42?
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Figure 2: The team examining a quadrat.

Results
Asclepias syriaca (common milkweed) was the most abundant milkweed observed in
both the CP-25 and CP-42 fields, with values of 79.3% and 67.2% of all milkweed found,
respectively. Asclepias verticillata was present in both, with CP-25 at 20.7% of all their
milkweed and CP-42 at 12.5%. Asclepias tuberosa (20.3%) was only present in the 3year-old CP-42 plantings. When comparing stem density, Figure 3 shows that the
expiring CP-25 fields contained slightly more stems per square meter (0.263 stems/m²,
SE=0.061) than the CP-42 fields (0.247 stems/m², SE=0.104).
A list was compiled for early, middle, and late flowering plants that adult monarchs
use for nectar sources [7]. Data collection from CP-25 and CP-42 were analyzed for
frequency of any nectar source in quadrats. Figure 4 is a comparison of nectar
frequency between the two field types. Figures 5 & 6 are the distributions of nectar
sources, separated by flowering time and field type. A t-test was performed to identify
statistical significance (𝛼 = 0.05) of flowering times. Table 1 shows the p-values.

Conclusions
• Asclepias species density is not significantly higher in 3-year-old CP-42
fields than expiring CP-25 fields. CP-42 seed mix contained Asclepias
species while CP-25 did not.
• There is no significant correlation between overall nectar frequency and
Asclepias species density.
• There is strong to overwhelming evidence that early nectar frequency is
significantly lower than middle and late nectar frequency for both CP-25
and CP-42.
• There is strong evidence that early nectar frequency in expiring CP-25
fields is significantly lower than early nectar frequency in 3-year-old CP42 fields. CP-42 has a higher monarch habitat quality early in the season.
• More data is needed to further the understanding and impacts of both
CP-25 and CP-42 on monarch habitat quality and survivability.
Figure 8: Monarda fistulosa (beebalm),
a middle and late season forb

Figure 9: Asclepias syriaca a host
plant for monarch caterpillars

Methods
We surveyed plant communities at 16 expiring CRP plantings, located in a
70-mile radius of Cedar Falls, Iowa. All sites were CP-25 and visited during
June and July of 2021. The age of all sites were over 10 years. The size of
sites ranged from 2.1 to 96.1 acres with mean of 32.4 acres and median 30.8
acres. Landowner and manager participants were chosen from the FSA list
of expiring CRP contracts, with the team tasked with contacting and
interacting with landowners before and during site visits.
CP-25 Vegetation Surveys: Teams surveyed 100 1 m² quadrats (0.5 m x 2.0
m) placed 5 m apart along a series of parallel transects during each site visit.
The number of transects varied depending on site dimensions and size, with
randomly selected points obtained using Geographic Information Systems
software (ESRI, 2020). Orientation of the parallel transects was obtained
through selection of randomly selected number from 0 to 359. Even
numbered transects were then given the opposite orientation (x + 180°) to
provide more complete coverage of sites. Points were uploaded from the
GIS software onto a Garmin Oregon 750t GPS, which were then taken to the
site to find the starting point of each transect.
At the site, each 1 m² quadrat was divided into 3 sections; the first
quadrat began at the 0-meter mark of the transect with the first 2 sections
(A & B) on the left side of the transect line. Figure 1 shows the quadrat
sections as follows: section A was 0.25 m², section B was 0.25 m², and
section C on the right side of the transect line was 0.5 m² [5]. Species
presence were recorded in sections A & B; species that were present in
section A were not recorded again in section B. In section C, any new species
that were present were recorded. Milkweed stems within our quadrats and
separated by soil were recorded as distinct plants, regardless of whether
they were clonal or genetic individuals.
CP-42 Floral Survey: Field methods for the 2019, CP-42 study can be found
in “Effects of seed mix and surrounding land cover on Asclepias syriaca
density in the Conservation Reserve Program’s Pollinator Habitat plantings”
by Kate Sinnott [6].

Figure 3: Average milkweed stem
density by field type

Figure 4: Average Nectar Frequency by Flowering Time
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